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Equine rhinitis A virus infection and cytokine
expression in primary tracheobronchial epithelial cell
culture
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Primary bronchial cells and ex-vivo explants are commonly used
as a model for respiratory viral infections and lung diseases in
humans. Similarly, these systems can be used to mimic and
study respiratory conditions in the horse. Therefore, equine
tracheobronchial epithelial cells (TBEC) could be used to inves-
tigate viral respiratory infections and their immune/inﬂamma-
tory responses in this species. The aims of the present study
were to investigate the cytopathic characteristics of equine
rhinitis A virus (ERAV) in primary TBECs and the gene expression
of IFN-gamma, IFN-Beta, IL-4, and IL-8. TBECs were obtained
from the lower trachea, carina and primary bronchi of ﬁve
euthanized horses. After dissection, the tracheal mucosa was
removed, washed and kept overnight on pronase. Twelve to
eighteen hours later, the airway mucosa was scraped and cells
were mechanically separated. TBECs were then washed, plated
on collagen coated ﬂasks/plates using modiﬁed DMEM F12 cell
culture medium and allowed to propagate to conﬂuency. In or-
der to investigate the cytopathic characteristics, conﬂuent TBEC
monolayers were exposed to ERAV and observed daily for 5
consecutive days. Additionally, to investigate cytokine expres-
sion by qPCR, TBEC monolayers were exposed to either ERAV or
equine inﬂuenza virus (EIV) and supernatant samples were
collected at 0, 2, 4, 6, 8, 10, 12, 16, 20 and 24 hours post-infection.
EIV was used as a comparison for cytokine expression. Inter-
estingly, in this study ERAV infected TBECs developed syncytial
cell formations and/or cell clumping commonly observed during
other in-vitro viral infections, such as syncytial or herpesviruses.
Contrary to our expectations, signiﬁcant changes in the
expression of interferons and IL-4 were not detectable by qPCR
after exposure of TBECs to ERAV or EIV within 24 hours. How-
ever, up-regulation of IL-8 after exposure to these two viruses
was identiﬁed from 2 up to 24 hours post-infection in a similar
magnitude. IL-8 is consistently detected in respiratory secre-
tions during viral infections in humans and has been shown to
induce chemotaxis and phagocytosis of inﬂammatory cells in
the airways. Therefore, changes in the expression of IL-8 indicate
that this chemokine might play an important role during early
infections, perhaps as a chemotactic factor and/or phagocytic
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Voluntary surveillance program for important equine
infectious respiratory pathogens in the United States
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Infectious upper respiratory tract disease (IURD) is one of the
most common medical conditions encountered by equine prac-
titioners nationwide. A major challenge is to determine the con-
tagious nature of the disease soon enough to properly manage the
patient, while reducing risk of exposure to other horses. The rapid
turn-around time and accuracy of quantitative PCR (qPCR) makes
this molecular technology an ideal tool for prompt diagnosis of
infectious respiratory pathogens. The objective of this study was
to gain a better understanding of the prevalence and epidemi-
ology of important viral [equine herpesvirus-1/4 (EHV-1, EHV-4),
equine inﬂuenza virus (EIV), equine rhinitis virus A/B (ERAV,
ERBV)] and bacterial (Streptococcus equi subsp. equi) respiratory
pathogens shed by horses with signs of acute IURD. Veterinarians
throughout the USA were offered voluntary enrollment in the
surveillance program and asked to collect blood and nasal se-
cretions from febrile equine patients with acute onset of IURD
and/or neurologic disease. Sampling criteria included unex-
plained fever and one or more of the following: cough, nasal
discharge, depression, acute onset of neurologic disease. A ques-
tionnaire was used to collect patient demographic data, clinical
signs and vaccination history. Samples were tested by qPCR for
the presence of EHV-1, EHV-4, EIV and S. equi subsp. equi. After
the ﬁrst 54 months of the trial, testing for ERAV and ERBV was
initiated. A total of 5,222 horses, mules and donkeys were
enrolled in the surveillance program over a 90-month study
period. Thirteen hundred and thirty four (25.5%) index cases
tested qPCR-positive for one or more of the six pathogens. The
highest detection rate was for EHV-4 (431 cases), followed by EIV
